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Abstract: In this study we investigated teachers’ awareness and explication of 
disciplinarity in four senior secondary school subjects: Biology, History, Music and 
Physics. We employed two primary methods of analysis: (1) in depth, semi-
structured teacher interviews with 13 senior high-school teachers, and (2) a series of 
classroom observations of the same 13 teachers, and their classes, across one unit of 
work.  We were particularly interested in teachers’ concepts of what it means to 
‘know the discipline’, to ‘think like a disciplinary expert’ and to ‘teach and learn the 
discipline’, and how teachers would in turn draw these concepts together to build 
student knowledge. We found strong disciplinary differences in both the teacher 
interviews and classroom observations. History teachers were highly explicit about 
the role and structure of History and the acquisition of knowledge, and frequently 
shared these ideas with their students. In contrast, Music teachers rarely discussed 
the structure or acquisition of musical knowledge, and had varied views about the 
meaning and importance of Music as a discipline. Physics and Biology fell 
somewhere between these two extremes, with greater individual differences in both 
interview responses and classroom activity/dialogue. These findings of disciplinary 
distinctiveness have direct relevance for educational practice and policy, and, in 
particular, may inform curricular initiatives involving interdisciplinary curricula. 
 
The Awareness and Explication of Disciplinarity across Four Senior-Secondary 
Subject Areas 
 
This paper issues a challenge to the notion of domain-general teaching and 
learning, positing that different subject areas require distinct approaches to 
developing student knowledge and understanding. Studies of classroom activity have 
focused largely on teacher-student relationships and the interactional features of 
classroom exchanges (e.g. Edwards & Westgate, 1994; Kuech, 2004), while a 
minority of studies report demonstrations of useful within-domain strategies. Little 
attention, however, has been paid to the actual sites of learning in relation to the 
production of knowledge and its acquisition (McHoul & Watson, 1984), or to 
teachers’ own concepts of knowledge acquisition within a discipline; that is, what it 
means to ‘know the discipline’, to ‘think like a disciplinary expert’ and to ‘teach and 
learn the discipline’. Thus, we believe that there is presently a need to put 
disciplinary variation at the centre of classroom-based empirical enquiry.  
At their most fundamental level, disciplines are sets of propositions, 
dispositions, and communicative preferences about what counts as evidence, about 
how an enquirer moves from experience of a phenomenon to a set of speculations to 
knowledge, and about what it is, what it is, intellectually and socially, that the 
enquirer is trying to accomplish (Freebody & Muspratt, 2007). For example, we can 
distinguish between disciplines containing stipulative problems (constrained 
problems, with limited and well-defined parameters, right answers, and right ways to 
them) and those containing open-textured problems (with potentially multiple 
solutions and solution pathways) (e.g. Jonassen, 1997).  
Drawing on traditions in the philosophies of Science and knowledge (e.g. 
Becher, 1989; MacDonald, 1994), and notwithstanding a recent trend towards 
interdisciplinary studies, we explore the disciplinary settings of the school as sites of 
acculturation (see Freebody, Hedberg & Guo, 2005; Freebody & Muspratt, 2007). 
The argument is that both teachers and students (Lehman, Lempert & Nisbett, 1998) 
are acculturated to appreciate particular forms of evidence of truth and value, and 
they are both constrained and given agency by ‘coming to terms’ with their 
discipline. It is this “dialectic of agency and determinism” that historians of 
knowledge have taken to be “at the heart of disciplinary formation itself” (Anderson 
& Valente, 2003, p. 2). Advocates for the pedagogical significance of disciplinary 
variation point to the way in which disciplines have evolved to provide increasingly 
robust, profound, distinctive, and “most well-honed” answers to recurring questions 
about human experience (Gardner, 2000, p. 144). The argument goes that each 
discipline has developed conventions that can be variously applied to the question of 
how human experience is converted to knowledge, and how that knowledge is 
appropriately disseminated, scrutinized, and contested.    
 In the present project, we investigated each teacher’s awareness of the 
structures and treatments of knowledge that make his/her discipline distinct. We 
focussed on Year 11 classrooms, equivalent to Junior Year in American classrooms, 
because disciplinary variations would be expected to be well-developed and 
proceeding in earnest by this stage. Our approach was to observe and document the 
nature of day-to-day classroom practices across disciplines, with reference to the 
structure of knowledge transacted in classroom, and to interview teachers about their 
understanding of the distinctiveness of disciplinary knowledge and its significance 
for learning.  
 We selected Biology, Physics, Music and History as domains for inquiry 
because they together offer a range of epistemological procedures for relating 
activity to knowledge through language and other representational systems 
(MacDonald, 1994). While the role played by experimental data is paramount in 
both Biology and Physics, the structure of knowledge is distinct. Challenges in 
Physics education lie in the high priority given to mathematical models and the 
hierarchical structure of knowledge that provides the framework for the discipline. 
This structure is built on energy, the fundamental matter of the universe, but the 
variation of its forms (matter, light and motion) is an abstraction. Biological 
knowledge, in contrast, is built from a plurality of approaches (Longino, 2000): 
ecological standpoints, behavioural approaches, and, increasingly, molecular-level 
explanations of found phenomena. Music knowledge is derived from both the 
experience of music through performance, and the study of music, and is 
distinguished by its explicit linking of emotion to experience; that is, knowledge of 
how emotion is manipulated through sensory architecture. Finally, History entails 
the artful orchestration of the analysis of evidence, the narration and creative re-
imagining of events and possibilities, and their consequences for understanding the 
concept of time in general and the present as an instance (Husbands, Kitson & 
Pendry, 2003).    
  
Method 
Participants 
Our participants included 13 Year 11 teachers and their students in 
Queensland, Australia, in five schools of varying socio-economic settings. In four 
schools, one class from each of our target disciplines – Physics, Biology, Music, and 
History – participated, and in the fifth school, one Physics class participated. Classes 
ranged in size from 15 to 25 students. 
 
Procedure 
Teacher Interviews  
Teachers participated in an un-timed, face-to-face interview. They were 
asked 18 pre-determined questions using a flexible, semi-structured interview style 
in which answers that were deemed by the interviewer to be particularly interesting 
or important were discussed further. The questions, depicted in Table 1, focused on 
the teacher’s background and professional experience, particularly regarding 
disciplinary area; the teacher’s perceptions of his/her role as teacher, including 
understandings of curriculum and goals for teaching (e.g., transmission of 
knowledge, individual construction of knowledge or induction of students into a 
community of practice); and various aspects of the work environment including the 
school and the students. 
 Classroom Observations  
For each class a unit of work, typically lasting 4 to 8 lessons, was video-
recorded by a familiar researcher. Teachers each wore a lapel microphone and, in 
order to capture interactions occurring during student-centred work, six students also 
wore lapel microphones and were audio taped. Two of these six students were from 
the highest achievement band, two from a mid-level and two from lower levels. 
Each lesson was later broken in phases, defined as a shift in the type of 
knowledge being built in combination with a change in either work configuration or 
activity. Phases were then analysed using a revised version of Bloom’s classic 
taxonomy of knowledge. In Anderson, Krathwohl and colleagues’ (2001) revision, 
knowledge is coded as being factual, conceptual, procedural, or metacognitive, and 
cognitive process used to engage with this knowledge is coded as review, 
understanding, application, analysis, evaluation, or creation. We further extended the 
knowledge dimension of Bloom’s taxonomy to include ‘disciplinary knowledge’, 
which was in turn subdivided into discipline ‘meaningfulness’, ‘roles and structure’, 
and ‘ways of knowing’ (see Table 2). 
 
Results 
Teacher Interviews 
Teacher interviews revealed several differences amongst teachers and their 
disciplines. For instance, History teachers differed from other teachers in two 
respects: they were all highly explicit about what their discipline means, how 
knowledge is acquired, and what implications this knowledge has for teaching and 
learning; and all gave highly similar responses to one another. They promoted the 
evaluation of evidence as a critical process in the acquisition of knowledge in 
History and also thought this evaluation of evidence had implications for critical 
thinking: a skill or ability they suggested is sometimes lacking in other disciplines. 
Consider the similarity in the three teachers’ ideas below, each of whom discusses 
the thinking skills required to understand ‘humanity’ and ‘the world’, both in 
disciplinary terms and in the classroom’: 
 
What is central to history is trying to explain events and changes in human 
existence by finding evidence, scrutinising it and drawing conclusions … to edit 
and refine and chuck out and mould thinking … so that is common to the 
activities we do. 
 
History is like the Internet, it’s a universe ... It is a universe of information and 
if you look out upon the universe and you go, “how the hell do I find that stuff?” 
So history is some means to, research.  And then it gives some mechanisms to 
deconstruct, to ask the right questions, or, if not the right questions, the 
questions that’ll lead to the right questions.  Then you analyse what you’ve got 
in terms of the questions that you’ve come up with.  Then you, reconstruct into 
different format … it gives you some, um, just some understanding of humanity. 
 I think it is one of the best subjects around for thinking critically about the 
world that you live in and why it’s come to be that way … I’m less interested in 
the knowledge than I am in the skills, with those skills they can find out 
whatever they want to know. It’s a bit of active citizenry, I guess you could 
argue. 
 
Note that, according to the History teachers, knowledge was not something 
fixed, waiting to be uncovered, but was instead something flexible and constructed: 
 
History has very much gone down the track of a kind of post-modern 
perspective in respect to multiple truths, multiple stories, knowledge is 
problematic so students are very much encouraged to see history as multiple 
stories. 
 
All knowledge is a matter of acquisition and then modification of your mindset, 
modifying perspectives to construct a new way of looking at it.  
 
Wider within-discipline variation, perhaps related to tertiary background, 
was observed for both Biology and Physics. Two of our science (Biology or 
Physics) teachers had backgrounds in sciences other than their key teaching area and 
stated that the primary purpose of their lessons was to provide an opportunity for 
students become good, scientifically informed citizens and good general learners. 
Two science teachers with strong backgrounds in their teaching discipline were 
instead focused on inducting students into a discipline-specific community of 
practice (e.g. ‘Becoming a Physicist’), and three did not explicitly discuss the 
purpose of their discipline or the lessons that they provided.  
Although the acquisition of knowledge in these sciences was not always 
explicated as it was in History, the structure of knowledge in Physics (but not 
Biology) was often described: 
 
Physics is mathematical science. You know I tell the kids we can talk about this 
until the cows come home but we can’t actually demonstrate the nature of the 
relationship between two things unless we employ mathematics 
 
With Physics you can work a lot of things out, you can calculate a lot of things 
in the real world, and I think it gives them a sense of ‘oh, I can do that’ 
 
For me its, [Physics is] the more logical, discipline I think. With the other 
disciplines things are left more open to chance, whereas I think in this type of 
subject that’s not the case, you can make predictions about what’s going to 
happen 
 
Note that, according to these teachers, Physics is a logical, evidence- or 
mathematics-based description of the physical world. Thus, unlike in History, there 
is an assumption that knowledge is fixed and multiple truths cannot exist. 
Music teachers provided interview responses that were quite different to 
those of teachers in other disciplines. Whereas the History teachers were quite 
systematic in their discussions of the roles and structure of History, commonly 
expressing similar ideas to one another, Music teachers rarely talked about the 
acquisition, construction or structure of musical knowledge, and rarely discussed 
Music in the same way as each other. Consider the following excerpts in which the 
importance of studying Music is discussed: 
 
I think there is a wonderful opportunity, the whole opportunity of thinking 
abstractly … transforming a piece of paper to a song like transforming from one 
mode to another, that’s a different way of thinking. 
 
They should get something out of it that they can use later on in life, not 
necessarily ‘Oh, that’s a major second’, but something deeper like ways or 
communicating or the feeling that you get, they should be able to get something 
out of it, that they’ll keep with them. It’s just teaching them an entirely different 
way to express feelings and emotions.  
 
Sometimes they’ll say ‘Oh, why are we doing this? I don’t want to do music 
when I leave school’ and I’ll have to sort of explain to them ‘Well, your whole 
life is not about what you do to get money.  There’s deeper ways of appreciating 
the world, and understanding the world, and try and get something out of it.’ 
 
Well, it’s like you know a different language, you can read a piece of music and 
create something from it, you can get meaning from it, you can understand it … 
a lot of musicians are lateral thinkers, they can see things differently. 
 
Note that although the specific ways in which Music is considered important 
vary, with the discipline variously described as an outlet for creativity, a way of 
understanding life, a way of communicating with others, and a way of expressing 
emotion, in all cases it is the meaningfulness of Music and not other aspects of the 
discipline that is discussed. 
 
Classroom Observations 
Two major findings emerged from our classroom observations. First, and not 
surprisingly, differences emerged both in the extent and type of disciplinary 
knowledge imparted to students and the degree to which links back to the discipline 
were made explicit. These differences closely matched differences in our teacher 
interviews. Links between various kinds of disciplinary knowledge and the 
discipline itself were frequent and explicit in History (e.g. “In History, we…”), and 
sometimes present in Physics. In contrast, for Music and Biology the links between 
disciplinary knowledge and the discipline itself were implicit, and must therefore be 
deduced by the student.  
Notwithstanding these broad and systematic differences between disciplines, 
individual differences were also observed. The individual teachers who had shown 
the greatest awareness of disciplinarity during the teacher interviews, by explicitly 
discussing what distinguishes their discipline and how this compares to other 
disciplines, were also more likely than other teachers to explicitly discuss 
disciplinarity and impart disciplinary knowledge in their classrooms. This was 
particularly the case in Biology and Physics, where systematic discipline-based 
differences were not as strong. 
Second, the way in which knowledge was constructed via an ensemble of 
classroom activities, as measured using our revised knowledge / cognitive process 
coding scheme (see Table 2; Anderson et al., 2001), also differed by discipline. In 
History, disciplinary knowledge was interwoven with the review, understanding, and 
application of conceptual knowledge. This disciplinary knowledge most often 
related to the discipline-based ‘ways of knowing’ within History, that is, finding 
evidence within a source to determine the source’s substantive message, and 
evaluating the reliability and potential biases of the source to piece together a theory 
of what actually happened. Consider the following classroom exchange, in which a 
History teacher reviews the corroboration of evidence: 
 
T …and the questioning of reliability Chris - why is reliability an important issue 
if you’re researching? 
S1 Because anyone can just make up anything 
T OK…. 
S1 …Unless you have the facts to back it up, and even with the facts it’s just an 
opinion.  So you’ve got to look at a variety of different sites 
T OK.  That’s the kind of research that that you undertake in History …how 
would you check, what’s the magic word for checking such evidence?  
S2 Look it at other sources 
T You look at other sources? 
S3 Corroborate 
T You corroborate. Now if you wanted to buy an iPod you do the same sort of 
process…  
 
In both Biology and Physics, discipline-based ‘ways of knowing’, using the 
scientific process, were also explained (e.g. “You start with your aims and 
hypotheses, then you gather data to test those hypotheses”), but were not interwoven 
with conceptual knowledge. Additional disciplinary information about the ‘roles and 
structure’ of the discipline was provided in Physics but not in Biology: this included 
statements about observing forces in the world, relationships between different 
aspects of the world, and, most specifically, the interactions of matter.  
In Music, the ‘ways of knowing’ and ‘roles and structure’ of the discipline 
were not discussed. The meaning of Music - as an expression of emotion - was often 
conveyed, however, typically during procedural-apply and procedural-create 
activities (e.g., where students were required to compose their own pieces).  
 
Discussion 
 In this study we aimed to investigate teachers’ awareness and explication of 
disciplinary differences, both in targeted interviews and in the classroom. We found 
strong disciplinary differences in both the teacher interviews and classroom 
observations. History teachers were highly explicit about the role and structure of 
History and the acquisition of knowledge, and frequently shared these ideas with 
their students. In contrast, Music teachers rarely discussed the structure or 
acquisition of Musical knowledge, and had varied views about the meaning and 
importance of Music.  
 Physics and Biology fell somewhere between these two extremes, with 
greater individual differences in both interview responses and classroom 
activity/dialogue. Although the scientific method was regularly used and 
occasionally discussed during teacher interviews, its importance as tool for building 
scientific knowledge was rarely made explicit in the classroom. Instead, students 
were expected to infer this information as they engaged with the method during 
classroom practical activities. The roles and structure of Physics, but not Biology, 
were discussed. 
 By understanding the systematic and individual differences in teachers’ 
awareness of what their discipline entails in comparison to other disciplines, and 
how both this awareness and the discipline itself shapes classroom practice, we have 
taken a step toward knowing how best to facilitate the induction of students into 
each of their chosen fields. From here informed efforts can be made to sharpen 
disciplinary focus at both a school and policy level.  
 Our findings also have theoretical importance. They provide new evidence to 
guide the attention of educators, including researchers, in various debates on 
curriculum and pedagogy. For instance, notwithstanding recent moves towards 
interdisciplinary studies, both in Australia and internationally (e.g., New Basics, 
Education Queensland, 2000; Essential Learnings, Department of Education, 
Tasmania, 2000; US Coalition of Essential Schools; Integrated Project Work, 
Ministry of Education, Singapore, 2001), our findings suggest that there is an 
argument for discipline-specific teaching and learning, as teachers use their 
disciplinary expertise to impart to students understanding and skills rooted in that 
particular discipline. In addition to debates about discipline-based or integrated 
curricula, a redirection of educational theorising, research, practice, and training has 
also drawn attention away from a disciplinary focus and toward the Social Sciences 
(e.g. Psychology, Sociology, Linguistics). Although these Social Sciences 
undoubtedly provide a valuable contribution, it is clear that “knowledge”, 
“teaching”, and “learning” should be treated not only as functions of generic, non-
observable psychological/cognitive processes but also in discipline-specific terms.  
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Table 1: Pre-determined Teacher Interview Questions  
The School 
1. Could you briefly describe the school? 
2. How would you generally describe the students at this school? 
a. How does this shape the way that you teach in class? 
3. What values does the school seem to promote? 
a. How does that compare with your values for teaching and 
learning? 
4. How would you describe the school’s [physics/biology/music/history] 
curriculum? 
The Teacher 
5. Could you tell me a bit about your background? For example how did you 
end up teaching [physics/biology/music/history]? 
6. What were some of the key experiences that impacted on you as a 
[physics/biology/music/history] teacher? 
7. What does [physics/biology/music/history] mean to you? What are its 
key characteristics? How is it different from other discipline areas? 
The Students 
8. Can you briefly describe the students in your Year 11 
[physics/biology/music/history] class? 
9. Are there any particular strengths or weaknesses that your students have 
in relation to this subject? 
10. Why are your students studying [physics/biology/music/history]? 
11. What is their background in [physics/biology/music/history]? 
12. What kinds of post-school destinations do you see for your students? 
Teaching Activities 
13. How do you go about planning a unit of work for your Year 11 
[physics/biology/music/history] class?  
a. What resources do you use? 
b. Where do you get ideas for your lessons? 
14. Could you describe a typical lesson for your senior class? 
a. What kinds of activities or tasks do you usually use in lessons? 
b. What’s the purpose of the different activities in the lesson? 
c. What do you want the student’s to get out of the lessons? 
15. What do you consider to be your strengths and weaknesses in teaching 
[physics/biology/music/history]? 
a. What’s the most successful lesson or activity you’ve tried with 
your students? 
b. Have you had any disasters? What was the worst? 
Philosophy of Teaching 
16. Could you describe your underlying philosophy or approach in teaching 
[physics/biology/music/history]? 
17. What do you feel that your students will ‘do’ with the 
[physics/biology/music/history] they are learning with you? 
18. Do you believe that the value of learning [physics/biology/music/history] 
is changing as a result of today’s society? 
 
Table 2: Classroom Observation Coding of Knowledge and Cognitive Processes 
(adapted from Anderson et al., 2001)  
 
The 
Knowledge  
Dimension 
The  Cognitive  Process  Dimension 
Remember Understa
nd 
Apply Analyse Evaluate Create 
 
T 
O 
P 
I 
C 
 
S 
P 
E 
C 
I 
F 
I 
C 
Fact Reviews pre-
learnt facts, 
details and 
terminology  
Reworks, 
explains new 
facts, details, 
and 
terminology 
Actively uses 
facts, details, 
and 
terminology 
in new 
setting 
Examines 
how simple 
details relate 
to each other 
Assesses 
accuracy of 
simple facts 
and details 
Re-orders or 
uses factual 
knowledge to 
generate new 
material 
Concept Reviews pre-
learnt 
complex 
concepts or 
theoretical 
models  
Reworks, 
explains new 
complex 
concepts or 
theoretical 
models 
Actively uses 
complex 
concepts or 
theoretical 
models in 
new setting 
Compares 
components 
of a concept 
to each other 
and overall 
concept 
Assesses 
merit of 
complex 
concepts or 
theoretical 
models 
Re-orders or 
uses 
conceptual 
knowledge to 
generate new 
material 
Procedure Reviews pre-
learnt skill, 
procedure, or 
technique  
Reworks, 
explains a 
new skill, 
procedure, or 
technique 
Actively uses 
a procedure, 
technique, or 
skill in new 
setting 
Examines 
each step in a 
procedure or 
technique 
Assesses 
success of a 
procedure, 
skill or 
technique 
Re-orders or 
uses 
procedural 
knowledge to 
generate new 
material 
 
D 
I 
S 
C 
I 
P 
L 
I 
N 
A 
R 
Y 
 
Meaning-
fulness 
Explicitly 
reviews why 
discipline 
/topic is 
important 
(links to 
world or life) 
Reworks, 
explains why 
discipline/ 
topic is 
important 
(links to 
world or life) 
Explicitly 
uses 
knowledge of 
discipline/to
pic 
importance 
in new 
setting 
Examines 
importance 
of activity 
relative to 
other 
activities or 
overall 
discipline 
Assesses 
importance 
of 
discipline 
to world, 
relative to 
other 
disciplines 
Uses 
knowledge of 
discipline/ 
topic 
importance 
to generate 
something 
new 
Roles and 
Structure  
Explicitly 
reviews 
nature/struct
ure of 
knowledge 
within 
discipline  
Reworks, 
explains 
knowledge of 
discipline 
structure 
Uses 
knowledge of 
discipline 
structure in 
new setting 
Examines 
relations of 
knowledge 
components 
to each other 
and structure 
Assesses 
merits of 
the 
nature/stru
cture of 
knowledge 
within 
discipline 
Uses 
knowledge of 
discipline 
structure, 
generate 
something 
new 
Ways of 
Knowing 
Explicitly 
reviews 
method of 
inquiry/ 
knowing in 
discipline 
Reworks, 
explains 
method of 
inquiry/ 
knowing in 
discipline 
Explicitly 
uses method 
of inquiry 
/knowing in 
new setting 
Breaks down 
and 
compares 
steps in a 
method of 
inquiry/ 
knowing 
Assesses 
method of 
inquiry for 
acquisition 
of 
knowledge 
Re-orders or 
uses methods 
of inquiry/ 
knowing to 
generate 
something 
new 
O 
T 
H 
E 
R 
Meta-
cognition 
Reviews own 
abilities, 
learning 
strategies, or 
the cognitive 
requirements 
of a task 
Reworks, 
explains own 
abilities, 
learning 
strategies, or 
the cognitive 
requirements 
of a task 
Uses a 
learning 
strategy to 
compensate 
for own 
abilities, meet 
requirements 
of a task  
Breaks down 
and examines 
relations of 
steps in a 
task, process 
or learning 
strategy 
Assesses 
effective-
ness of a 
learning 
strategy  
Creates a 
new learning 
strategy 
based on 
knowledge of 
own abilities 
or the task 
 
